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METHOD OF MANUFACTURING BARRIER RIBS FOR PDF BY 
CAPILLARY MOLDING OFPASTE AND PASTE COMPOSmONS 

THEREFOR 



TECHNICAI.FIEIJ> 

TbepteseggtinvCTticHxiehte 
(PlasmaDi^by Panel) foaninglhebairiariib info gocxTves of ainoldaQ\viudia 

banier nb shs^ is iuipriuled 1^ means of fiie csgpillaty idieaorDieiiOin and -dien pTastfciTing Hie 
finmed paste, and paste ocHnpo^tbns fir fixming a ^ck iBim used in tbe mediod Mote 
peiticulaily, ftie present inventim Delates Id amefiiod of nmu&ctunng bani^ libs by imifiircaly 
ooatiiig ttie paste, vMdb. has wetfng ar^ and viscoaiy of a cerfcaia oonditian to a mold and inckides 
a hindear conlaimng fliemjosetting or photosojative componails, on a ass substrate, tiien placing 
fl^mold on Uie coated paste» dien caring the paste ^di^tiie paste is infihrated into grooves of the 
mddbyliiscqpillarvphemQmenQny andfeenienrnvipg &e mold and #ien jgmtmng fftftpaigiR 

BACKGROTJND ART 

A nasma £>isplay (PDF) is a fiat display dem£sit, \^ch is msarity used for 
latgp-si2ed display devices ova: 40 indaes because flie PDF isfliin and li^ and gives good image 
qiraKty, In Ihe PDF, pboels are fomied at points yAiete banier ribs and address dectiodes firnned 
on a rear plate intersect sustain electrodes fenned on aa fixant plate to realize an image. 

This PDF is schanaacally shownin FIG. 1. Refeiing to FIG. 1, a dielectdc layer 90 is 
coated oil ai^ear plate 80 made of a glass or metal subst^ 

flie rear plate 80 or ^didedric layer 90. Barrier libs 60 having a long stiip6sbq)eaiepositioi^ 
between ihe addr^ electrodes 50, and fluorescent substances are coated on ifae surfece betweoi fte 
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banier nbs 60 in oider to compose a siib^nxd. A sustam dedtode 40 is in an fiont plate 1 made of 
^ass» and a didectric layer 20 and an proft^^ 
Thus, ^ fix)i]t plate 10 is combined vvi^ 

spaces separated by &ebamernl)s 60. These seoaiated spaces ate fiUed "wifhHe/Xe ^s orNe^Xe 

so as to create plasma fheie3n\N^]eQvol^^ 
electrode 50. In addition, vacuum ultra violet gmaated fixjm fbe plasma exdtes die fluorescent 
substances coated on sides of the barrier ribs and lowemic^ sur&ces betweoi the banier ribs> 
thereby abating led, green and bhie visible li^it 

In oidar to fenn flie banier ribs, &e sand blasting is mainly used FIG. 2 sdimatically 
sbows sequential processes of the sand blastiqg. As proposed in Japaixsse Fat&at P iling No. 
11-120905 and Korean PSateot FSliqg No. 2000-10322 in detail sand blasting is executed 
aocosding to Ibe following procedure: coating paste oontajning g^ass powder &r barrier rib and a 
csmxiio filler on a rear plate siibstcate sucb as a gjass boaid and &en diying, v^cfa is repeated 
several times iintil to have a thidmess of d»ut 2^ 

and developing flie film except pcalions oorrespondii^ to Ihe barrio: ribs so liiat areas excqpt the 
barrier lihs are ranoved. At this time, Ae e?q)osed portion is detamined according to the type of 
the used pihotoresist film. And ceramic powder sudi as caldum cadx>nate (CaCO^) is 
spsiyed togB&er witiii psssed air onto 
vstene the plK>to]esst is removed, tiiex^^ 

This sand blastiiig is relativdy std>Ie and &US fiieque^ 
ribs of the existing PDP. However, fte sand Uasdng has drawbads in the £icts UssA many and 
con^cated processes are required to manuficture the banier ribs, &e side siis^ of fte 
m anufactured barrier ribs are not umfism, and fte drying and coating process is executed veiy 
slo^y. 

RecQofly, as tte contrast of fte PDP improvess, the pitch of fiie sul>pixd between Ihe bamar 
ribs is deceased fiom 420pm to 200pm, wbidineeds ain^d &r rnaking aban^ a 
tMda3i^ less iSisa 50pm« In case the ptdi of &e siib-pixd is 200{jm and &e thidcness of &e 
bamer rib is 50pm, tiie open ratio becomes 50%, while in case iSbe ceU pitdi is 1 00pm, flie open 
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latio becomes 0%, and1bei:i^y itis impo^ Tiius» it is zequiied 

fliat the baiiier rib has a iMckDess betwBesti 20^ arxl 30pm. Howevi^ the sand blasting is 
subslaotially itx^posable to obtaiti sudi thidmessL Sinc^ ceramic powder and hi^bjitessuDEeg^ 
used for etdung to fimi file bamer ribs, it is haidly possible to mate aflun bamer rib ance the 
banfe rib is biofceaa due to tiie mechanical eaagy of the ceramic powder and the hi gb-pi^sure ggs > 
In addition, if fee pitdi of the subijbcel is 430nm and 1i« vwdlh of the baoier rib is SOpm when 
making the barrier ribs xismg the sand blasting, at maximum 90% of tiie volume of fee thick film is 
etched and abolished ThuSj^feesandblaslii^genaalBsalaigeancujuntofAV^^ Furfeamra^ 
since the feidc film has glass frit containing a large amo^ 
eoMnsnmentalpoAutLon. 

Asanofeerexanqjles, al^eftodfM^fi»^m^gbatriCTribsby 
Digest, p537^01». This mefeod is now briefly described. At first, a thick film having a 
ptedetepnined feidmess is finmed on a glass substrate by usiiig fee p^te tnnlitfKng ^ass powder 
and ceramic powder. The feidc film naay be fbrnoted by using the wen4m0vvn printing and drying 
process repeatedly, or by laniinalionusmg a diy film (or, a g^ Iflhefeickfilmisfonned, 
thethickfihnisheatedup to apiedeteoiMi^len:^)^^ 

profile, aiKi then antered to rnaikeafeickfibi made ofbarrier rib materials. AiAotosenativefilm 
is coated or lannnated on fee suE&ce of fee shitaed thick fih^ 

selectively eqxjsed by using a n^isk. The €sq)osed spedmm is developed to finm an Aching 
protective pattern fihn by nieans of fee photosensitrve fih^ 
using a suitable etching Hquid. Andfeen^ferou^waslungaiiddt^^ 
FDParefinalVmanu&ctured lUsmefeDdniiay advantageously inate a barrier rib havi^ 
and comi^ex figqre sfaaoe it do^ not requiie fee etching process using mechanical iir5)acts. 
However, fee dense gjass thick film is generally stovsdy etched, particulariy exprnraidng fee 
isotropic-etching. Thus, Photonics Co. provides a method fer inqjioving a barrier rib finming 
speed by etching apraous feick film (SID 01 Digest, p53:^001)> 

Such etching mefeod has some problems as fblbws. 
Fitsl, since fee bander rib material lay& fenned by anteing is etched by an ^dmg solution sudi as 
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ari4 ai^*»nnienfcEd poUiiticm may be caieed wasted mtar. Since fte Isgrer to be etched is 
ftick as tnudi as 120|jm - 150pm, an anaount of flie wasted wafer is vray significant, Ifaeieby 

SecoDd, physical jfeatuies required for the barrier rib material sudt as dectric resistance, 
cSdedric constant, ftemial e?q)ansiGn co^demt and reflectivity diould be satisfied, and fee material 
Aould be r^idly etrfied by the water-based sdution. Thus, there are mai^ Hmitafions in selecting 
the naaterial, and tiius tile selection of the banier rib material is 

Ibird, vAisxi eqjplied to a Isat^ area, tins etdiing ntetfKxi may hardDy obtain a mrifoim 
etelung speed. lhoti]£xwords,inoidertohaveaiinifbnnetchu^ 
and ghre a desired shape ti5e barrier rib of flie PDP, flie eti^ 

very accuratdby. Howevar, to mamfain conditians fhroi^Jwut the large area is voy hard, 
tiiereisy resutdng in veQT low prcx^ss yield. 

DISCLOSDIffi OF INVENTION 

Tbe pre^t invraition is desigoed to solve problems of tiie pior ait by one eflfort and 
directed to aduevetedbndcal objects desiredif) to now, as described bdow. 

loi:^ the present iiivention provides atechruque 
tiun v^Afth as mudi as lOpm and having not only a snnple shq)e sucb as strip ^ipe but also a 
dosedrcefl diq)e sudi as meanda type, waflfe ^ype, hw^^ 
ijsing tiie medianical or cfaencdcal eldi^ 

Second, tiie pr^mt hivmtioa jaovides a technigiifi wHcb may nfimimi'T fi loss of barrier 
rib materials so as to prevent environmoilal polhifi 
barrier lib fomiing process. 

Tbird, ti» pres^ invention irovides a technique whidi is cq>able of lowering manufacttne 
costs by simplif^g the bander rib mami&oturing prcx5ess to firar steps sucb as the paste coating, the 
capillary tube molding, tiie mold removal and the santering 

Fourfli, ttiB present invoolion provides a tedmique/viWdi is cspsble of mami&ctnring 
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bamer zibs having «cell^ qualify by inoeasiqg die mold idease pxq}eEty and thus inqsiovaig 
yieldof Ihepiooess and slahilify of thebam 

TOTRFnv^ OamONOFTHEDRAWINGS 

5 

Th^ and other features, aspects, and advant^^ 
invention will be more fdOy described in fee following detailed descadptton, taken acaniqpanying 
drawings. In tibie drawings: 

FIG. 1 is a perspective sectiooial view sdiesnaticaBy showing a Plasma Dis[day Panel 

10 ^Dp;^ 

FIG. 2 is a sdiematic view &r iUustiating the process lor manu&ctuni^ bamer tibs 
usii^ Ite sand blasting; 

FLO. 3 is a schematic view blowing a wetting angle of paste to flie mold according to fhe 
. presmt invention; 
15 HG. 4 is a sdiematic view showii^ the iiioldjvWc^ 

p^eve^tiIlgtoairfix)mbdngt^^3)edinan^^5^ 

FIG. 5 is a sdiematic view for iDustcating the illustrating the method of manufectunng 
banier ribs by v^z)g ainoldaccosdit^to anonbodinie^ 

HG. 6 is a sdiematic view for partially ilh]st[ating{hem£iflu)d of nQianu&^^ 
2D accotdingtaanembodimentQftfae];a£sentir)V^ 

HG. 7 is a picture pthofogis^jihed by the scanniz^ 
of fhebatder rib manu&xitured acooi^^ 

FIG. 8 is apictuie photogr^jbed by tiie scanning electron micxosoope jEbr ^wingasec^im 
of the barrier rib manufiictuied according to fee second aribodim^ and 
25 FIGs. 9A t3 9C ^w picfcures of the bani^ ribs nmufectored according to the fburflito 

sixfli ^nbodiments, vMcti die photDgirq}hed by the scanning election microscope. 
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BESTMODES FOR CARRYING OI)T TECEIlNr\rEPfnON 

Heatdnafler, pis£enfid 
leifeteiK^ to the acxxai^^ 

A meftjod of manu&during tear plate barrier ribs for a Plasma Display PaE^ (PDP) 
^xx)xding Id Ihs pr^oit invenfiaa includes ft© stqra of: fbnning a fliick fflrg fcK barrio: ribs by 
coatirig banier rib foimiijg past^ vsMchhas a 

usage state less than 20000cP and indiKtes tiiennos^dng and/or pliolosensilzve Under conaq^ 
on a g^ass or melal substrate (pc^ gjass or metsd tower plate^ posirioniiig a mold» in vMdx a barrier 
rib is mprinted, above flie Aide filna so tia^ 
meaiis of Ihe cq[dtoy ptenomeoQii, ^ 
fix^rnlhe cured barriier ribs and ftmsmt)^^ 

One of die diaracteristKS of fhe present 
grooves of fte mold in \vMch fiie barrier rib ^oape is inqninted, im^ularily of the barrier ribs is 
rardy gaiaated during the eticliing 

Ibe etching so flie barrier ribs be manufectured into a desired ^oape in an environmenlally 
fiiaidlyway- 

Ibus^ in oEder to execute fhe cqnDary moldii^ aocxitdir^ to the present invention^ it is 
required to satisfy the Movviiig tvra 

be Iowa: flian 90^; (2) a visooa^y offtepaste inusage state sihouldbe lower than about 200006^ 

lot oid» to accosi^plish tiie first condifm 
lower than 90^, the paste and flie mold should have a suitable sur&ce gds^ teladoa In oOi^ 
wmd^ fee wilting property (adhesion force) of Ibe paste toward liie moH shotdd be largo- than Ifae 
weight of the paste itself As shown in FIG. 3, Ibe capillary phenomenon aiaSling flie molding of 
Ihe barrier ribs may be aroused in contact with the mold only wten ftie wetting angle (9) betweoi 
than is lower than 90^ The paste includes flhyertnosetting orphotosemitive buK^ conqXHient 
far forming &e banier ribs. Since tfib Inncter basicaify has a sur&ce tenstcai rdattvdy lower fhan 
metal or comuc, the wetting pcopedy wifli fte mold is increased. However, if the paste has too 
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much ccHiqmi^ havkig 

I^ennrnCTionis bacdfy hq^pened 

la Older to satisfy liie secoid GODdSl^ 

20000cP, piefetahly lower tiian ISOOOcP, fte viscosity should be low&c Ifaan ibat of Hie paste 
5 g^frally iTigfd frr Ihp mflnrTfitphmft The paste for manu&ctuiing bamer 

has a viscosity of aibout 100,O0OcP or above. However, if fte viscoaly exceeds about 20000d*, fte 

cohesive fcice of fteiKBte itsdf is too hi^ so the paste does not have flow^ ability suflScieot for fte 

cqullaty phenomraioiL On the otfa^ hand, if the viscosity is too fow, the wetting angle to the barrier 

ribs becomes over 90^ so it is in9)ossible to obtain a desired efifect Thus, flie minirrmm value of 
10 die paste viscosity requited for accosnp^^ 

defined depending onihe set value of ffae setii^ 

The viscosity oftepaslenmybe decreased in various vv^^ 0uang binds: 

con:qx»]03t having a low yiscosil^ 0^) ^di^ 

(nO incieasing &e teri]{)0^^ 
15 powd^includinggIa^po\vdermdceiamicipov^ 

hi lie vv^y (iX liie lovv^visoQsity binder is not spec^^ 

n^y be used as a airing hinder. For example YH300 (manufectured by Koofcdo C2ifimical C5o. 

Ltd.) or ERL (manu&rturedby Seechem InlematicxQal Go. Ltd) may be used The dihiting agent 

used in 4ie ^way (iQ may lower the viscosi^ of the paste appropiately vdtfaout afibcting aa flie 
20 reaction of the pres^ hxventioa For exanqde^ L(S (n^inufactured by Kookdo Qiemical Go. 

.Ltd.) may be used. Hovs^er,if abuigpaoiGWitafdiliiti^ 

lowered, the wetting property to Use mold is also kwaed as desmbed above, ftexeby imking fiie 
desired capillary molding impossible, hi addition, if fte curing binder has suffidsitly lowviscosoty, 
thae is no need to add tihe diluting agaiL Tie temperature in us^ state in the case of ^ way ^ 
25 is not specially limited but may be detennined suitably depending on the conaposition of tiie paste. 
Ttou^ tte viscosity is genaally lowered as Ifae ten^poiature itoeases^ too hi^ temperature may 
shorts the service life of tiie cuiii^ agjent added to ^past^ it miay even cause a^^ 
tbevisooaty. Theteiiq)eratureinus^stateispte&]ablyS0to70^. In1heway(xv), the content 
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control of fhe inoigaiiic powda: ^aovHd be (toemiined an the oonsidsation of various &ctois such as 
m amount reqimed j6>r fimning ftie 

and an anM)unt requiied for viscx)^ Since flie content increase of fte soM inoisanfc 

powder causes visooaty ina?ease, fhe amount of &e tttMg3nic powder may be detemined on ftie 
consklecatiaQ of Ihe visoosi^ of ttie used binder and the amount of the diluting agent Ihe 
viscofflfy contiol may be leaKzed by \iang one or at least two in comhmation of flie 
above-exesiy)Iified %vay5, or ottier ways may also be alditionany used 

Hie c^illaiy molding may be accomplished in a short time CH)ly by positiQningtfae mold m 
ti^ paste Mck film tqpon file substrate, so Iheic is M 
Thus, ttie present invmtioa does not necessarily lise a p]^^ 

the oonventfonal bamo: rib manufacturing mctihod using the naald, but the preca^ pngiHomng device 
is also piefeaiedinfee piraent invention. 

\Vhm tiie paste is molcted in a barrier rib cacv^ of fte 
themold, flietehy cawanga dedfect, so such air Irving diould be prefeisbly prevented. Thus, fhe 
c^iOary molding is prefaably executed under the vacuum drcumstance. In other woaJs^ 
conducting the cqriDary molding under flie viraium circumstance m^ pevent air fiom being 
tr^ped into fbs barrio: rib cavity of fte closed mold Ihe vacuum cncumstance is prefaably 
langpd of 600 tosnr - 10^ toxr. More pB&^ 

10 torr in order to zestiain evaporatiDn of (Hganic substances having low bcnling point and contained 
inftepaste. As another Id prevent air tiq^Mng in flte bander 

possible to bend the mold so fliat a carter portian of the mold fimns a smooth curve piotnided 
downward, and then conduct molding while slowly spreadiiig the beat mold In this caset, the m 
flow off vdiile the mold is spread, so flie ixappng of air may be prevented Wheii temporarily 
ben^ng the moM, a dtoneter (R) of the xtpp&c virtual arc may be determined depending on various 
condidoiissudi as oveiatt size or elastidty of themold The diarneter (R) is prefeiably lOan to 
lOm. 

Now, aprefered embodiment of fte presort invention is described 

Atfisi; Tbe method of manu&cturingrearplate barrier ribs fijrPDP accordingto an 
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enibodtmentoftepiesratiiivex^^ 

(1) makmg&epastehavhig a*w^^ angle to amold less Hmx SOP anda^^scQsitjr in usage 
stale less than 20(X)0cP by niixing ^ass pow^ 

lai^betweea 50:50 and 95:5, andftennnxmg 2 to 20vvt% of fhemxosetdi^aiid^orifliot]^^ 
5 binder, 0.1 Id 10wt% of tibmiiosettiDg and/or i^h}^^ to lOwB^k of sut&ctant 

(disposion agent, defoaming ag^ or wetting ag^) and 0.01 to 5wt% of coiplmg agent on die 
basis of 1 00wt% of tte irdxed powder; 

(2) maldng a iMck filni by coatn^ fhe paste on fte 
ofStolOOpm; 

10 (3)&mm^banierribsfayposi!i^^ 

tbe paste so Ibat 1b& paste is infiltrated info fte gpooves of the mold by meat^ oflbe csgplkacy 
pl isnoiTi fi noy^j 

(4) cunpg die subsliate and tfic paste filled in fhe girooves of fte mold by heatixig or UV 
ladtation, and ftoi xdeasing fiie mold; and 
15 (5) plasticizing die specimen at 450^C to 600^C jSar 0.5. to 1 hour to make Ihe barder ribs fisr 

PDF. 

An amount of each coaxponeaat of the paste conqx>sitions defined in Ibis specification is in 
ftie xapge wfaicb is genanafiy leodvable in the art le^^ 

of PDF. ^^^^diout any igpedal espIarKdim, the range shows a minimum vaJue and a maxftrnim 
20 vahie suitable &r the banier lib lE^^ bi1besameieason»setcoii^caissucfaas 

finchnessoftbe barrier rib, reaction tenqiera^ 

also defined infiie range wMcfa is lec^vable fiir q)finm^ 

to Ihe paste of to stJ^ (1), 20 to 40wl% of reactive ditaling agent 

added on &e basis of 100wt% of the mixed powder fer tibe purpose of viscoaty decrease, eas/ 
25 mixing and regularity. 

The paste making px)cess m^ use a conventiraal 3-Roll mill far Ihe raixiiig. In order to 

optimize the fixQctions of the added conipona^ 

by two mixing stages. 
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At fiisf; g}ass powd^ and oeaBtniopov^^ 
3 0% on fte bass of fee volume of the ball mill ccmlainer, and Ifam 20 to 40wt% of Ite reactive 
dOutiiig agent is added on Ifae basis of 1 00wt% of fee nuxed powder. Zfere,, fee ^spasion agesit 
and the defiianaicg a^xt of the abovemeotionB^ 

The nrTling is exEOtei fin: 1 to 24 homs depmSng on fee ^^omeralian level of fl» powder, 
prefb2bly6lo 12lK>ins,asa&stmiUii^ 

If tbe first milling is conqJ^ed, fee hindo; the reactive diluting a^snl, fee initiator, tbe 
coiq)ling a^t and ofeer additioml agent (e.g, coxqjling agent an wetting agpnt) of fee 
above^nentioned amount ate added feereto, and theaa 3-RolkniUed as a secosnd nulUng. The 
B-RonmiUiisgisalso exeGulBd2io 6ttmes^pt^^ 

Ibe Wilting a^nt, is a IdiKl of sur&ctac^ 
lale info fee mold ginooves. fn addition, fee d^bamipg agsnl^ vfeich is akind of sutfictant, xoay 
also be added to remove poies in fee paste dunng flie process. Ite oovpling ageaot is nsed fer 
incieasing adhesve finoe b^weea fee oecamic powder and fee feCTnosetting or j^tosensidvB 
binder, or brtwemfee c^amicpowdttandfee substcate, orfee curing strengfe. 

Ihe coaling jaocess of fee step (2) may be conducted in various ways, fx exan^ple, fee 
scaeenprinling, fee die coatiiig, fee roU coating, the ^in coating ^ 

in the step (3), fee moH poafioned on fee tWdc film inay be sdec^ 
variousd3^maliBriaIsormefeDds,ifasli^offeebam Forexample, 
any of a soft mold made of polyma: nmbaM by UQA (lifepgtqjhy GsOmiD Abforming) or a baid 
mold mainly made of nicJcd may be used. 

HG. 5 exmiplarily sIk>ws the pnxjess 
niaybeusedinfeepa^ssMtrnvoition. Affocoatii^feetMckfilmphotaieastonfeesubst^ 
means of fee spin coating, a mask is positioned on fee thick film and feen UV is radiated (A\ 
Portions vMdi is not protected by fee mask using the developmait liquid (or, portions exposed to 
UV) are etdied to make a basic mold (B> The mold made into fee batria: rib shsgje is coated wife 
polymer materials (PDIVK), and feoi cured (Q. Then, fee substtate is removed to make fbe mold 
(D)» Thai, fee soft mold made in the above way is used. Or dse» a soft mold made by 
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dectncaOy platii^tdc^ or its aUoy 

la the step (4X ^ bamer ribs ate cm^ by 
tubes of the mold grooves to a curing tenqjeralme Qn case ftie p^te indiKles fheixDosettkg 
Imder) or ladiatmg 13V Qn. case flie paste indudes photosenative bioder), and Ifaen the mold is 
5 removed IMs ccning jrooe^ increases slimg)^ of tte 

bamer ribs, v^Wch may h^pendmingflie removal of moH Ihereby inqHoving producdvrty of the 
bani^ribs. As m^irioned above, since the pr^^iziventio 

Ihe paste into fte fine pitch mold wi&Dut using &e mediamcal or chemical etching, the tenia: xite 
may be made to have good shape andhigjbiaspectratio. FIG. 6 schematically shows tejnocess of 
10 Itebam^rib manu&cturingmj^iod aoooiding to die pteseot invention till tbe removal of mold. 

&i &e step (5>3 the ^iq)ed bamer ribs widioat die mold is sintered at hi^ tempetatuie in 
onkrto ienK)ve (xgamc conqxHieiSfis and ^13^ 
finally niaiBi&ctoring the bam 

Tbe present invCTtion also provides paste oompositions for fbnning hasaaiac ribs of PDP, 
15 \\iiichmaybeusedinfheabovemediod 

The paste con:q)ositions used fyr fcrmrns banier ribs according to the present invention 
iHve a vvettiiig angle to a mold l^lfaan 90^ and a\dscos^ 
paste c(anpositKX)s itKdude Ihe fbU^ 

(a) 100wt% of mixed powder of glass powder (a-1) and ceramic powder (a-2) of v^cih a 
20 voIumeiatioisin&exangeof50:50to95:S; 

(b) 2 to 20wt% of themiiosettingaiid/or]^ 

(c) 0.1 to 10wt% of curing iiutiatcr, 

(d) 0.01 to lOv^ ofsir&:tant(diqpa:sioaagenl;de£bin3U^ and 

(e) 0.01 to 5wt% of coiqding agent 

25 As moorioned above in relatictti to the mamifecturing mefl3od, tibe conqxMitiQn is coated on 

die lear plate of PDP in v^diich die address electiocte and the didectric are finmed, to make albidc 
filni, and IhminfilliHted into grro Thssx 
die conq)os^on is finmed into the banier ribs shape having ahdigjit of 100 to 200^ anda widdiof 
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10 to 100pm ^irou^ die tiimnosettiiig and/or photo^nsitive leacdon, and ftien cured to finally 
fimn the banier ribs. 

Pcsfetaibly, 20 to 40wt% of reactive dikcdiig agent (f> coay be furSier added &fr tbe pinpose 
of Aoscxshy decrease, ea^mbdog atd legqlai^^ 

The gjass powder (arl) amcnigfiiexxikedpovvdar (a>is amamc^^ die 
bama: ribs by plasddty; aid has an avaage partide s!2b of 0.1 to 10pm. As rqiresetitative 
examples, the glass powder may adopt PbC)-B2Qi-SiQ2, P^rBzOySiCh and BfeCVBzQrSiQz or 
tbeirmbctuxes. 

The ceramic jxDfwder (ar2) is a filling compon^ 
powdo: (a-1) for keepng dielectdc constarit of tbebamer nbs and the ^bsap^ offaairier dbs during 'die 
sintedng. The ceramic powder (ar2> may adopt AtO^ fiised slica, T1Q2 and ZnQz. or fteir 
nuxture, wfaidbihas an avraageparticle sbeof 1 to K^xm. 

The binder (b) may use diemiosettii^ vean (b-1) ch: photosenadve lesin Q>2), vMdi are 
geniaalfyiised 

The fiiermo^ttii^ lesin hinder (b-1) may be one selected fixm iiifirK>l resin, urea lesin^ 
melamine lesin, pofyureihane resin, polyesfeer resin, cpoxy resin, jfuran resin, aDcyd resin and aayKc 
i^in, or dadr mixture. Since Ihe curing process is basically required for obtaining flae final 
prcKiucts» the selected Ifaemiosetting binder should be con^)IeteIy resolved bdow 600^C without 
remahmig residual carbon. Thus, epoxy and aci:34ic thennoseUing bind^ are more pre&asd. 
Most preferably, bisphenol A» bisph^ F, bisphenol-AD, l»s;d]iQ3ol-S, tefiamethyl bi&idsmol-F^ 
tetomethjA U^eool-AD, tebameflijd bisphmol-S, tetrsibtomo Ixbsisbjenol-A and tetraddoro 
t»sphmol-A» vitkh have long bendi time at room tBnq)exature and do not sigpificanly affect on 
viscosity vAim the diermosetdng itdtiator; may be used among the ^xy tfaemiosetfing binders. 
As fi)r the acayiic Ihennos^ling binda; acrjfic add ester monomer is particularly prefeaiWe, of 
vixich representative exanqjles are as follows: me%l (metha)a£ayiatei, eftiyl (meflm)ac3cylale, propyl 
(metha)acrjtete, normal-^ni^ (m^)aaylalB and isobutyi (melha)acrjdatB. 

The photosensitive rean hinder (b-2) may be gaiaally dassrfied into acrylic bindo: and 
polyene/polyfhiol bindor. The acrjiic photosenalive binda: mchides methane acayiate^ polyester 
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aojdate and qx>xy ao^Iat^ vMe the potyene^lythiol photoseoative binder indodes tdaiyl 
isocyanmale, diat^ maldiata, triinethylol pxipaltm and thiol ptppiooate. Since the cudng process 
is basicalty lequdied fiir obtaiDing the fii^ pioduds, flie selected photoseoative binder sbofuld be 
completgly resolved beknv eOQ^C TOftiout remaining residual carbon, Ilius^acryficphotosensidve 

S binder is more prefened. In addition, since &e binder has low visco^ in otder to impx>ve 
plasticity and releasing propetty of flie product oH goma: is not pre&ned among Ihe aayiic binders. 
In flie present invention, as for a gaieral reactive aoj^c monomer for flie photosensitive binder, one 
selected fiom tiie gcoiq> consisting of isobomyl (m€tha)act3date^ bom>d (metim)acrylate, 
Iricydodecanyl (metim)aarylate!^ dicydopenanyl (metim)aciylat5^ cyclohej^d (n3etl^)acaylates» 

10 Yxsazyi (melfaajaciylate, 44n]t)dcydohe3gi (n[ietiia)aaylate» acr^pyl moiidiolin^ 2-l9di0?Q'etfayl 
(m£dia)acrylafie, 2-liydn»Qpx)p3d (nae^)aciylate, 2-fayd]x»c^butyl (m€dia)aaylale;, tn^yl 
(ntieflia)aa}iate» dtsyi (m^Ta)aciytotey propyl (meftia)afirytate, ispi»x)pyl (nQefl]a)aciylai]ei, butyl 
(ncielba)aaylat^ amyl (ix}e^>iciylatei» isobutyl (mefha)acr)datei» t43atyl (melba)acE3ilate, pentyl 
(metiia)acaylate, is(Kimyl (meaia)acrjtete> bex^ (meaja)acac5date, hqptyl (metha^acaylate, octyl 

15 (meflia)acrylate> i^>octyi (meftKi)aciyialB, 2-^ylhiKcyl (meflia)aa:jiate, nonjd (m^ia^orylate, 
decyl (metba)aay]ate, isodecji (mefim^cajdate, imdecy! (niedia)acrylat^ dodeqd (me&a)acrylate, 
lamyl (metba)aaylate» sleaiyl (media)aca:^[ate, isosteaiyl (inetha)aaylate, tdralq^drofinflayl 
(nietba)acQiate» hcimydis^ (melfaa)aatykt^ efliaxydietyleQe ^ycol (metha)aciylate» potyeflrylene 
^yool mono (media)accyiafB^ pot^prapjriiene gtyool mono (meam)aaylafce, mefiioKy etiiylene gjtyool 

20 (nietha)acty]at^ meftioxy ediyl (media)acry!ale;, metfacE^gr potyetiiylezie ^tyool (media>acrylate» 
me&oxy pdypnspylme gtycol (mi^lia)a(a]date, diaodsone (meti]a)a£aylalie» isobutosQr noieAyl 
(jiiedia)aaylate,liiniefli^ tri (meflia)acrylal^ paflaeiythritol ti (mefha)acryiafce, etiijdene 

gtycol di (mefiia)acryiate, tetca efhyleae glycol (mstha)aa'^ite, potyethyieoe glycol <fi 
(meaia)acaylate, 1,4-butanediol di (mdto)aa3date, 1,6-hacanediol di (mefha)actylate, neopoityl 

2S ^ycol di (meti]a)aciykte, tdmetiiylolptopaneliioxyethyl (n3etfaa)actylatie, or tiieu: mixtme may be 
used. 

An sdded amount of the binder (b) is preferabty 2 to 20vvt% oathe 
inixedpovvder, more]pi:db:abty 3 to ISvv^ 
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The ciniDgiDitiato (c)xmy be classa&dintofbeanos^ttiig ini^^ andidu>toseD^live 
imiksto (<>2) dependin 

Knder (b-1) ^ a qmnpanoit in^^ 

Kndos (b-l)^9*ealirating*ie composificjnsw Represaxtatively, liquefied or solid initialDis of alkyl 
amme sail, aromatic amine sail, jAoqi^^ 

for the thomosetting resin binder. At liiis time, Hm fl^mosetting initiator is sdected fiom ones 
vstiidhi has no curing jMpporty at room tearperatur^ but is equable of Ihemial curii^ with a laqg 
bench time. For exan^lc, Diefbylene Tiiamine (DETA), Tiiefiiylene Tetramine (TETAX 
Diefliylamino pvqpyl amine (DEAPAX Meafiiane diamine (MDAX N-aminoetig^l ^pemsm 
(NrAEPXM-Txylene diamine (MXDAX bqphatane diamine (IPDAXMetapiiBiijdaie diamine 
(MPDX4.4'Dinffifio4 aniHne(PAMorDDI^andDiamim) ESpheigd SuMbne (DDS),or«ieir 
salts aiepvg&u^ for die fl^iiu)8ett!^ Moispteifoal^^QnehaviDgalQngbeDditime^ 
room tempoature and iwftioiit visoosi^ incaiease is preferably selected among the above-mentioned 
diemiosettB^ resins. 

The i^iotosaisitive initiator (&-2) is a component ftr indudng the aossHnking reaction 
betvvem the photosensitive reans Qch2)v/bsai1i& composctionis radiated by infiatedis^, visible izgr, 
X-iay^ electronic beam, a-^ay, p-iay or y-iay, and sefccted depeodii^ on fhe kind of flbe 
photosensitive lean binder (b-2). Rqaesaitetfivdy,«iBsdbctedfixmaceto^^ 
boazyl 14rydra3Q?ig^^ 

fhioKaoon^ benzaldehyde, flucHene; axsttnaqidnone, tiq)haiylatnine, cazbazole^ 
3-mefl334aoetDFtoenonfi, 4-<4iloK)beozsophenQne^ 4/t-dimeBia3g*OTzophenone, Mchfca's tetone, 
baiZDin propy! eflier, beaizoin efiiyl elher, benzyl dimefliyi 

1- (4-isoiHx^yiphmyI)-24iydroxy-2-mefii5^ 

2- ltydraxy-2HaK%14^raylpE0pan^ thioxanflione, (fieftrj^orantDnfi, 
2-isopropyloxanthone, 2-chlorDthioxanflK)ne^ 
2-me%H4;4<methyMrio)pheiQ?q-2-^ and 2,4,64zim^ylbaizp34 
dipl^yjphoqpihiite oxide, orlheLrmixturesm^be used fotiiephotosmsi^ 



•14- 



wo 2004/008473 



FCT/KR2003/001401 



The added amount of Ibe csaoDg agait (c) is prrfetahly 0.1 to 10wt% on flie basis of 
lOOwtyo of themixedpowdea; more prefeabfy 02 to 5wl%. 

The sutfectant (d) may be dassified into disperaon ageot (d-1 X deforming agpnt (d-2) and 
wstdx^ agmt (d-3) depsading on its usags. 

Ibe dispasaon ag^ (d-1) is a con^wnoit for facing tbe glass powder and {be c^amic 
powda^ to fceq)1bOTdfispeised state in tlie paste. Rqxesenlatively, airjr of menhadm fish oil, 
polyetiiyleneimine, glyceryl trioleate, polyaaylic add, com oil, polyisobutjleaie, linolefc add, 
stearic add, anmionium salt, saftaaylic add, salt of pofyacayfic^d^ adds, 
linseed oil, g^rceiol ttiolal^ sodhim aHcat^ dibutyJamine, eftKjxjtote andphosiiiate ester, orlhdr 
niixtures may be used for die dispeisioii agent (^^^ 

Tbe defoaming Qg^t (dr2) acts for xeoiavii^ 
gjass powder and the ccxamic pow^ TOte 
5tabili2atian of the foams may be contiolled by naeans of GKbhs Kpubive force, though bdng 
coolrolted by electrostatic diaractetistics out of In many cases, ftedefoamiug agent is 
same as foe dispeision agent, so its ccHr5x>iiDd 

Hie wetting ageait (d-3) is iK>t ^jedalfy limited, and alkyl hcaz^ di-iso butjd ketone, 
di-paitene, meflio)gr pK5)yi acetate, xji^es, b^ 

The di5>asion agaili flie defoamiqg ag^ and file wettir^ 
^di gives properties suitable for foe canq)oat^ 

inv€ailionhychangmgsurfice<toacfiM^ Theseagents 
are not Hmited to foe abovMnenlianed oon5»^^ 
niixed conqxmnd riia^isealize an foatutes of fo 

The coupling agpMt (e) is not qjedally limited. For piefeable examples, td^eUioxy 
silane,3-aminopropyl trimetho^qr saaneand3-gJyddo3QT?rq)yl trimeAoxy silanemaybeusedas 
fliecoipBngag^ Tbe coupling a^itsnmy be used along or nmed An added amount of the 
coupling a^ is ixeferably 0.01 to 5wt% onfoebasis of theceiamicpowder. 

The reactive diluting agrait (f) is a ampoiKnt for dissolving foe organic additive ^its 
sudi as the orgamc binder, foe digiosion ^aat and the cu^ 
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during the fluck film coating ptooes& As tqnesentative exan^Ies, &e diluliQg a^it vascf use 
alqibatic ^yddyl ^er aad aiomadc glydt^ etber. As for noorieactive dOudn^ 
oxalate; pofyedQtoe^ polyeQiyleQe glyool OPEG), dimed^l pMialafe (DMF), dibuCyl phfhalate 
0DBPXdoctylpUhakde(pOP)»bi!fyl b^xz^ glycols, polypropyla:»^ool 

(PPGXtd-eftQrleQe gl^rcol^piopyl^^ catbonateandbatyl steatatemaybensed Somedmes, these 
conqpounds msy realize characteistics of ^veral oonjponerits dflier alone cm* togedia'. 

Qig3nic maters in the composition of present invention aje reived bdow Ihe 
p]astid23ng t e uip aaU jie of Ihe bamer nbs, and thus do not afifect on the sintedng density wifli ^ving 
an q^profHiate visco^ly laqge during^ llnckfilni ooatingpiDcess> fliereby ^ving suitaUe visxxysiSsy 
infiffi^cknessiangeyiiaaietyStD KX^LOn, cftheftic^fifaniequiiedfbTnial^^ 
PDP. 

in addifion to the esseantiai couqxsne&ts; oflier oonqxanents fisr leinfinxing ttie banier ribs 
and coaitnbudi^ to ttie conveaiince of process may be added to conipo^aQ of die ptesent 
invnetitioniffiiey do not deteriorate &eproperti la addition, odiex additional 

processes may be .used without damaging &e intenticHi of the presoott inventina 

Hie pr^ent invention also provides a plasma display panel ^PDP) vsiudi is manufactured 
\vithttiBu^ofte lower plate in vMchfteabove^x^^ Ibemjefhod 
of manufacturing PDP with the use of flie lower plates in vftdch the bamer ribs is fmned is well 
kno^Ml in tihe art, aiKi net described in detail 

Now, niore conctele ^carnptes of {heptes^ 
Mowizigembodimetrts, but the scope of flie inveotioa is not linrntedtotfae followirigGcanipte^ of 
course. 

Embodiment 1 

lOOg of powd^ including glass powder and ahsnina powd^ in the ratio of 82 is well 
rnixed and tiien ball-milled 8 hours. To this powd^ mixture, 17wt% of tfaermosettiflg lesin 
(e.g., biqAenol A qx>xy lesm or cycloalkyl epoxy lean) is added on ftte basis of ftie ovierall powder. 
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And then, 13\vf% of LGE (mami&ctuied by Kookdo OifimicaL Co. Ltd.) as a leactive dfluting 
a^t, 3Avf% of BE3^onoeflyiCTedimiTine as a Ifaennosetdng initiator, lwt% of siEcon (SO 
sacfectent (BYK-333/BYK-111/BYK-082: mamifectured by BYK-Oifimfcal Co. Ltd) as 
vi^^jingf^&spe3csk}n/d^ agists, md 0.8wt% of tdkneflKs^ silane as a ooiqjitt^ agent are 
5 mixed togcflia*^ namely mixed in a tievolutton^otetion mix^fbr IS mirniteg^ tben. mixed ibur times 
by using a 3-RolI mill and 11m ninxed in the revolution-rot^ ag^ for 10 minutes to make 

athennose^ting imsta 

The paste is tiien coated on a sodaHme g}ass substrate on vAncix die electrodes and ifae 
dielectdc are coated^ by means of ti» screeapdntinglD make a Ifaidc filmof 40|jm. Tben, a gioove 

10 nK>IdbBMiiga£bB stnp paten for tiielowerid^ 

tiie paste is infihraled into tiie mold at 60^ by meats of tiie capSlacy phenomeDcxL Ibe paste 
infitttatediatD the giDoves of tiie mold islhomaDy tetdened at about lAOTC for about 1.5 bean; and 
tim the mold is removed to make tiie banier lihs &r tiie PDF rear plate. Tbe Soaped mold is 
sfnteiedatSTO^C for 30nmnutesto rnakebanieriibs faavingabd^ of 120pm, of SOpm 

15 and a cell pifcdi of SGOymou The battier ribs are flien observed by uang a scanmr^ electron 
mic!XK9cq)e in order to chedktiiat a desired bara Asaresutt 
of the observation, itisfoundtiiattiie bani^ribsaxe fo^ 

Embodiments 

20 Ban&r ribs are manufactured in 1b& same yvsy as fte first embodtmait, accept that tiie 

compositiQn for manufacturing bacder ribs contams componaits as seen in tiie foSowing Table 1 . 



Table 1 





CcxDp3und 


Content (g) 


Thmnosetting resin 


YH-300 (Kookdo Chemical) 


25 


Thomosetting initiator 


BF-3 monoethylamme 


2 


IX^p^sioa agent 


BYK-111 


15 


Reactive diluting agqnt 


none 




Defoanoing agent 


BYK-083 


05 
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Coi^ling agent 


Tdmi^box/silane 


0.5 


Wddngagoit 


BYK-333 


0.5 



Ihou^ Ifae leacfive dihdmg agqit is not oontamed in the pa^ of tiiis enobodimeat, tbe 
cqnllazy moMing is possible because the viscosiQ^ of 4ie used binder is low: 

Ihe bania: nbs are then obsearved by 
5 ftiat a dearsd banier lib is fbEmed on ^ flikk fihn ontibe ^lass substrate. As aiesult of fbe 
obsei^^oD, it is femid tiiat ft^ bamer libs ate fi^^ 
avetageflndaiessctf 60^m, as sbowainFIG. 8. 

Embodiments 

10 Bani^ ribs are formed by u^ng oompo^on induding componeiiis as si^ggpsted in ^ 

Moi?viDgTabte2fliEOi:^fhesaii^ Hbwev^^linsmibodSn^is 
difibient fiom the fist embodfanent just in tfie point that glass powder and ahimina powder are 
initially added to tiie leactive dilutiag agoit and die dispeisioa agm^ Mvtndi have idative low 
viscosity so as Id basicdfy make aunifi^i^ 

15 As a lesutt of dieddng ^e Saapo of lbs obtained banier nbs thiou^ a scanning electron 

ndcix)scc^, itisfound^iat moisiBsf^^ 



Table2 





Corrponnd 


Content (g) 


Thermosetfeig tesin 


EKLr4221 ^oMo Oiemical) 


20 


Thermosetting initiator 


BF-3 naonoelihylaniine 


2 


I^lspersion agent 


BYK-llI 


1.5 


Reactive diluting a^nt 


LGE 


5 


Defi>aniing agent 


BY&083 


05 


Coijplinga^Qt 


Tiamelhoxysilane 


05 


Wetting agent 


BYK-333 


05 
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Emhndim cats 4 tO 6 

Battier rihs are manu&dured ia flie same way as the fihcst embodimeii^ excgjt that Ihe 
meanda- mold (raibodim^ 4), ^ honejroomb mold (CTibodimerit 5> and flie SDR mold 
(onbodimait 6) aiT^iised instead Kctoes obtained by photogr^shin^ 

manufecttUBd barrier rihs wi& a scann^ 9A to 9C As 

dKJvm in flH)se figures, it can be seen feat tii^ 

inv^on have very predse shape, compared wife hanier libs according to fee oonvenlicmal 
manu&cturingmefeod 

INDUSTRIAL APPI JCABnJTY 

As described above;, by usiiig fee naefeod of 
paste coirpoations fiar fee mefeod acocsding to fee piesait invention, it is pcwsible to prevent 
ccaweplional ppobleros sacfaas indiistrial waste and diMgeaetatiaacaiBcdIy fee sand blastir^ and 
mechanffial damage of the bania: ribs since the baoier ribs 

fonned feicfc film into fee grooves of fee mold by means of the capillary phenomenon. In ofeea- 
word^ it is posable to prevent environmental pollution, i^di may be gpnoated during fonning fee 
barriernT?, by using apoUutiQn-fieecq>iIlaiy molding. In addition, since fee barrier ribs are ftraned 
by infiltrating fee paste into the grooves of fee mold in fine pitch by means of LIGA manner, it is 
possible to maiufecture the fine pitdi badb: ribs having a hi gh widthrlengfe ratio, particiilarijr 
banierritehavingconipkx^iapessadiasaiM^^ Asaiesd^feemanufecturingmdhod 
and the compositjon of the present inwenttan may imprave product of fee rear plate of 

PDP, px)ductfan yield and quality imifiirmity, and fee barrier rib ^i^ing process used in the mefeod 
may dtamaticaBy reduce fee manufecture costs of feeiearplate ofPDR 

Various dhanges and modifications wifein the spirit and scope of fee inveaotion will become 
q)pareiitto feosB ddfiedin fee ait fixm this derailed desaipti^^ 
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